A paucity of data from the Antarctic continent has resulted in conflicting interpretations of Neogene Antarctic glacial history. Much of the debate centres on interpretations of the glacigene Sirius Group strata that crop out as discrete deposits along the length of the Transantarctic Mountains and in particular on its age and the origin of the siliceous microfossils it encloses. Pliocene marine diatoms enclosed within Sirius Group strata are inferred to indicate a dynamic East Antarctic ice sheet that was much reduced, compared with today, in the early^middle Pliocene and then expanded again in the late Pliocene. However, the geomorphology of the Dry Valleys region is interpreted to represent a relatively long-lived (middle Miocene^recent) and stable polar climatic regime similar to that of today. Mount Feather Diamicton infills a palaeovalley at ca. 2500 m on the NE flank of Mount Feather in the Dry Valleys region and has been included within the Sirius Group. We obtained four shallow cores (COMRAC 8, 9, 10 and 11) from beneath the permafrost boundary in the Mount Feather Diamicton in order to understand its origin and relationship with the surrounding landscape. Detailed studies of these cores (stratigraphy, sedimentology, palaeontology, micromorphology, petrography and fabric) have yielded new data that demonstrate a much more complex climatic and glacial history for the Mount Feather Diamicton than in previous interpretations. The data indicate that the Mount Feather Diamicton was deposited beneath a wet based glacier fed from a larger ice sheet behind the Transantarctic Mountains. It is, however, unlikely that this ice sheet overtopped Mount Feather (2985 m). A near-in situ non-marine diatom assemblage was recovered from 90 cm depth in COMRAC 10 and indicates a maximum depositional age of Late Miocene for the Mount Feather Diamicton. A subsequent glacial episode has distributed a boulder blanket across the surface of the diamicton. Other post-depositional processes include drying, infilling of surface layers with aeolian sediment, and the development of melt-water runnels. We interpret these combined data to indicate the persistence of more temperate climatic and glacial conditions in the vicinity of Mount Feather until at least the Late Miocene. ß
Introduction
Sirius Group strata are the focus of intense debate surrounding Neogene Antarctic glacial history (e.g. Burckle and Pokras, 1991; Webb and Harwood, 1991; Kennett and Hodell, 1993; Sugden et al., 1993; Wilson, 1995; Kellogg and Kellogg, 1996; Barrett et al., , 1997 Miller and Mabin, 1998) . They, along with glacigene strata in the Prince Charles Mountains (McKelvey and Stephenson, 1990; Hambrey and McKelvey, 2000) , comprise the extent of the currently known Cenozoic stratigraphic record exposed on the Antarctic craton. Mayewski (1975) mapped and correlated Cenozoic glacigene strata throughout the Transantarctic Mountains and proposed that these deposits all be grouped within the Sirius Formation (later elevated to Group by McKelvey et al., 1987 McKelvey et al., , 1991 . However, it was not until Harwood (1983) discovered reworked Pliocene marine diatoms enclosed within the diamict beds of the Sirius Group strata, that the signi¢cance of the Sirius Group was realised with respect to Neogene Antarctic glacial history. The Sirius Group, Webb et al. (1984) claimed, was younger than the reworked Pliocene marine diatoms it contained. The diatoms, along with terrestrial microfossils and macrofossils (Harwood, 1986; Prentice et al., 1986; Webb et al., 1986; Webb and Harwood, 1987) , and the temperate nature of the glacial strata led Webb et al. (1984) and Webb and Harwood (1991) to postulate that the East Antarctic ice sheet, while being present in Antarctica for more than 30 Myr, was, until recently (ca. 2.5 Ma), a dynamic feature, waxing and waning under a more temperate climatic and glacial regime. However, geomorphic analysis of the Dry Valley landscape is interpreted to indicate that the Dry Valleys region has been unmodi¢ed in a stable and hyper-arid climate for at least the last 14 Myr (Sugden et al., 1993; Sugden, 1999; Marchant et al., 1993 Marchant et al., , 1996 and that it does not record any evidence of the more temperate climate and glacial waxing and waning suggested by Webb et al. (1984) .
A £urry of international meetings and publications has recently seen opposing fractions level criticism on the techniques, ¢ndings, and reproducibility of data sets of some workers' investigations into the record of Neogene East Antarctic glacial history (e.g. Wilson, 1995; Burckle and Potter, 1996; Sugden, 1996; Barrett et al., 1997; Stroeven et al., 1998) . Key issues relating to Sirius Group strata concern the nature of the ice depositing the Sirius Group strata and whether it is linked to local or continental scale glaciation (e.g. Stroeven and Prentice, 1997) and the age and origin of the reworked microfossils. demonstrated that the marine diatoms were Pliocene in age. However, the mode of their incorporation into the strata is still questioned. Some workers sug-gest an aeolian origin (e.g. Kellogg and Kellogg, 1996; Stroeven et al., 1996; Barrett et al., 1997) . However, Harwood and Webb (1998) demonstrated that this was unlikely for Pliocene diatoms recovered from the Beardmore Glacier Sirius Group strata. However, the discrete Dry Valleys Sirius Group units (e.g. Brady and McKelvey, 1979; Barrett and Powell, 1982; Stroeven et al., 1996) are quite di¡erent to the strati¢ed Sirius Group formations that crop out to the south in the Beardmore Glacier and Reedy Glacier regions (e.g. Mercer, 1968; Denton et al., 1991; Webb et al., 1996; Wilson et al., 1998c) . Sirius Group strata from the Beardmore Glacier and Reedy Glacier regions have more a⁄nity to the Valley ¢ll strata recovered in the CIROS-2 core (Ferrar Fjord; Barrett and Hambrey, 1992) and DVDP-10 and -11 cores (Taylor Valley ; Ishman and Rieck, 1992) .
Advocates of a dynamic history of the East Antarctic ice sheet point to the thick ( s 100 m), strati¢ed, lower elevation ( 6 2000 m) occurrences of the Sirius Group from the central and southern Transantarctic Mountains, that include varying glacial, glacimarine, and glacilacustrine facies, as their stratotype for interpretations of the signi¢-cance of the Sirius Group (e.g. Mercer, 1968; Webb et al., 1996; Wilson et al., 1998c) . Advocates of a stable history of the East Antarctic ice sheet concentrate on the thin ( 6 50 m), mostly massive, high elevation, glacial, single facies occurrences of the Sirius Group from southern Victoria Land as their stratotype for interpretations of the signi¢cance of the Sirius Group (e.g. Denton et al., 1984; Sugden et al., 1993; Burckle and Potter, 1996; Kellogg and Kellogg, 1996; Marchant et al., 1996; Barrett et al., 1997; . Despite an eloquent theory proposed by Webb (1994) , the exact relationship, in genesis and age, of these two di¡erent generalised facies associations of the Sirius Group will not be solved until their composition and origin is better understood.
The Mount Feather coring project
The Dry Valleys area o¡ers some common ground for both sides of the debate. Much of the evidence that has been compiled and inferred to be indicative of cold polar desert climatic stability is from studies of the geomorphic development of the Dry Valleys region (e.g. Marchant et al., 1993 Marchant et al., , 1996 Sugden et al., 1993; 1995; Sugden, 1999) . Also, within the Dry Valleys region are glacial deposits that have been assigned to the Sirius Group by various workers (e.g. Mayewski, 1972; Denton et al., 1991; Webb and Harwood, 1991; Stroeven et al., 1996) . A coring project (COMRAC = coring for microbial records of Antarctic climate) was undertaken to investigate the Sirius Group deposit on Mount Feather (Mount Feather Diamicton ; Wilson and Barron, 1998 ; Fig. 1 ). Primary objectives of drilling were (1) to better understand one of the Sirius Group deposits in the Dry Valleys and its enclosed microfossils; (2) to obtain samples from beneath the permafrost boundary; and (3) to understand the relationship of the Mount Feather Diamicton to other deposits in the Dry Valleys region and to other Sirius Group deposits. The Mount Feather Diamicton was chosen because of its high altitude (2985 m), the fact that it had previously been reported to contain Pliocene marine microfossils, its proximity to reputedly old landform features, and its proximity to the current East Antarctic ice sheet.
Four cores were recovered from the Mount Feather Diamicton (Figs. 1 and 2, COMRAC 8: 3.20 m, COMRAC 9: 1.95 m, COMRAC 10: 2.50 m, and COMRAC 11: 1.00 m). The cores were collected using a coring system developed at the Institute of Soil Science and Photosynthesis of the Russian Academy of Sciences, speci¢cally for biologic studies of permafrost (Wilson et al., 1996) . The device uses no drilling £uid, and relies on the frozen condition of the core to maintain stratigraphic integrity and to prevent down-hole contamination. In order to make the material available for a wider community to address questions of commonality and openness in sampling and scienti¢c approach, the cores were sealed after collection in Antarctica and opened again in a class 100 cleanroom constructed at the Antarctic Core Repository at Florida State University (Wilson et al., 1998a ). The cores were described and samples taken for investigators in a workshop setting (Wilson and Barron, 1998) . Samples had been o¡ered to the wider community and were distributed to 30 investigators, of whom 20 submitted detailed reports of methods of analysis and results in the core workshop proceedings volume (Wilson and Barron, 1998) .
The Mount Feather Diamicton

Geomorphology
The Mount Feather Diamicton (Wilson and Barron, 1998 ) is a semi-lithi¢ed diamicton that crops out at 2500 m altitude on the NE ridge of Mount Feather (Fig. 1) . It unconformably overlies the Feather Conglomerate and Lashly Formation of the Beacon Supergroup. The diamicton thickens to the SE, in¢lls a small palaeovalley, and is disconformably overlain in part by a younger glacial lag deposit comprising mostly angular dolerite boulders (Fig. 4b) . The unit was ¢rst fully described by Brady and McKelvey (1979) who interpreted it to be an alpine glacier deposit. It had earlier been assigned to the Sirius Formation (now Group) by Mayewski (1972) . From ¢eld observation and coring (Fig. 2) , the deposit can be subdivided into two main stratigraphic units; a ca. 40 m thick lower unit comprising disconformity-bounded, decimetre-bedded, ice-cemented diamicton with rounded cobbles and occasional horizons of ice (up to 50 cm thick), and an upper (30^50 cm thick) unit, very similar in character, but dry and comprising additional exotic minerals, salts and secondary in¢ll-ing matrix accumulating above the permafrost boundary. Where exposed, the surface of the diamicton is marked by glacial grooves and striae, which are consistent with fabric directions derived from the long axis directions of clasts within the diamicton (Fig. 3) . Near its perimeter and on steeper slopes, the diamicton surface contains distinct melt-water runnels (Fig. 4c) , derived from either snowmelt or melt-out from the permafrost active layer.
Lithofacies
Diamict
Diamict is the most common facies recovered in the COMRAC cores. It is generally massive but occasionally strati¢ed ( Fig. 4d^g ), and uniform in its texture and composition and is only subdivided on the basis of lithi¢cation. Ice lenses are relatively common. Clasts are mostly rounded quartz with minor sandstone and occasionally dolerite and range from 1 to 15 cm in diameter. Quartz and dolerite clasts are occasionally striated. Texture, mineralogy and micromorphology of diamict samples were determined by pointcounts of thin sections vacuum-impregnated with blue dye (Dickinson, 1998) , sedimentary grain size analysis (Barrett, 1998) and resin-impregnated thin sections (van der Meer et al., 1998) . The diamict facies is generally sandy and comprises mostly framework grains of quartz (15^30%) and sedimentary rock fragments (10^15%, including coal), ice-¢lled pore spaces (5^25%) and lesser concentrations of feldspar ( 6 5%) and igneous rock fragments ( 6 5%), with a clay matrix (153 0%). The diamict mineralogy is consistent with local derivation, primarily from Beacon Supergroup sediments. The high sand content, uniform matrix texture and composition is interpreted by Barrett (1998) as a basal glacial deposit with little or no in£uence from running water. However, micromorphologic examination of two intervals from the cores shows rotational structures and plasmic fabrics indicative of temperate subglacial deposition and/or subglacial reworking (van der Meer et al., 1998) . Microscopic illuviation features were also observed by van der Meer et al. (1998) (Fig. 5a ,b) and these may have resulted, in part, from post-depositional groundwater percolation. Pore shape is variable and ranges from small cracks, which parallel grain surfaces, to large and equidimensional pores that show no obvious pattern of variation in space and depth.
Ice
Ice occurs in all cores as subcontinuous irregular subhorizontal, 0.1^1-cm-thick lenses. Ice lenses are generally clear with no bubbles or included sediment. The upper 1.9 m of COMRAC 8 comprises more than 70% ice. The ice encloses clasts, lenses and stringers of unconsolidated diamict (25%). Seven percent of the ice contains dispersed mud and granules of quartz, coal and sandstone. Where sediment-free, the ice is clear, lacks bubbles and comprises uniform crystals that are 0.30 .4 cm in size and do not appear to show any preferred orientation.
Sand
Less than 10% of the lithofacies encountered in the COMRAC cores is massive, quartzose, poorly sorted medium sand to sandstone. The sand comprises 1% granules and rare dispersed subrounded to subangular pebbles of quartz.
Pebbly silt
The upper 50 cm of COMRAC 11 comprises an unconsolidated clayey, sandy, gravely silt with 2% angular to well-rounded quartz pebbles. Pebbles are up to 6 cm in diameter and are occasionally striated. 
Stratigraphy
COMRAC 8 is subdivided into four units on the basis of lithofacies (Fig. 2) . Unit 1 (0^1.50 m) directly underlies the angular dolerite boulder lag and comprises 70% ice with 25% diamict distributed as rounded clasts, lenses and stringers ¢lling conduits and pipes within the ice (Fig. 4h) . The remaining 5% of the unit comprises dispersed subangular to subrounded quartz granules and pebbles. Eighty percent of the uppermost 50 cm of the core was not recovered intact. Unit 2 (1.501
.70 m) is separated from the overlying Unit 1 by a sharp irregular contact. It is a 20-cm-thick icecemented granular diamiction with dispersed angular to subangular quartz and dolerite pebbles. Unit 3 (1.70^1.89 m) is a 19-cm-thick band of clear ice, which has a gradational contact with the underlying grey muddy diamict (Unit 4; 1.89C3.20 m). Unit 4 contains rare thin ice lenses but is mostly massive. Granules and pebbles are commonly quartz and less commonly dolerite and sandstone. Pebbles are well-rounded and occasionally striated.
COMRAC 9 is subdivided into three units (Fig. 2) . The upper two units are both diamicts. The uppermost 15 cm was not recovered and units 1 and 2 are separated by a 35-cm interval that was not recovered. Unit 1 (0.15^0.50 m) is a quartzose sandy diamict with dispersed subrounded granules and pebbles of quartz and occasionally sandstone. One to two-centimetre-thick ice lenses and horizons are common. Unit 2 is a quartzose sandy diamiction with dispersed subrounded granules and pebbles of quartz and occasionally sandstone and coal, but with only two ice lenses ; one at 1.12 m depth and the other at 1.17 m depth. Unit 3 is a ¢ne to medium sandstone separated from the overlying diamict by a sharp contact. The sand is occasionally gravely and pebbly. Pebbles are angular to subangular quartz and coal.
COMRAC 10 comprises only two units. Unit 1 (0^2.1 m) is a grey muddy diamiction. Pebbles are mostly subangular to subrounded striated quartz with occasional angular mudstone and coal fragments. Thin ( 6 1 cm) discontinuous ice lenses are dispersed throughout this unit. The diamiction is separated from an underlying sand (Unit 1) by a 2^4-cm-thick clear ice band. Unit (2.10^2.50 cm) 2 is a massive poorly sorted medium-grained quartzose sand with dispersed rare subangular to subrounded quartz pebbles.
The upper 50 cm of COMRAC 11 is an unconsolidated clayey, sandy, gravely silt with 2% angular to well-rounded quartz pebbles (Unit 1). Pebbles are up to 6 cm in diameter and are occasionally striated. Below is a grey muddy diamiction (Unit 2; 0.50C1.00 m) similar to that of Unit 1 of COMRAC 10.
Microfossils
Diatoms, palynomorphs, phytoliths, and viable microbes were recovered from the cores and surface samples of the Mount Feather Diamicton (Fig. 5 ).
Diatoms were recovered from diamicton samples by a three-step procedure (Harwood and Rose, 1998; Harwood et al., 1986) . First, the samples were suspended in a distilled water and calgon solution. Once disaggregated, the resulting slurry was elutriated in a 2-m-high cylinder of sub-micron¢lter water and separate hydrodynamic fractions were drawn o¡ by siphoning. Siphoned fractions were then subdivided according to density using a sodium polytungstate solution. Diatom frustules were also recovered during extractions of phytoliths at a separate laboratory (Harper, 1998) . The diatoms recovered from the core samples (Fig. 5 ) belong to two assemblages: (1) a Cenozoic, mostly reworked marine assemblage comprising rare fragments of Coscinodiscus/Thalassiosira ? and small fragments of Thalassiothrix/Thalassionema ? and Eucampia (Fig. 5k,l) with less common fragments of Coscinodiscus, Thalassiosira, or Stephanopyxis, and (2) an excellently preserved nearly in situ non-marine assemblage from 90 cm depth in COMRAC 10 dominated by Anomoeoneis costata (Fig. 5i) . The presence of Stephanodiscus sp. (Fig. 5n) in the assemblage from 90 cm in COMRAC 10 indicates a maximum age of Late Miocene (Krebs and Platt, 1995) for the Mount Feather Diamicton.
Abundant generally well-preserved phytoliths were recovered from throughout the COMRAC cores in all samples examined (Carter, 1998a; Fig. 5f^h ). Samples were prepared using hot H 2 O 2 treatment, ultrasonic disaggregation, sieving and digestion via 'Schulzes Solution'. Forms recovered include polyhedral, opaque, elongate, jigsaw, cubic, multifaceted and spherical. All these forms most likely originate from trees and shrubs and from several sources and periods. Polyhedral, opaque, elongate and jigsaw phytoliths have a strong a⁄nity to forms recovered from nearby Beacon Supergroup sediments (Carter, 1999) . The source is unknown for other forms, although the spherical phytoliths are similar to those reported by Kondo et al. (1994) and Carter (1998b) in Neogene glacigene sediments in the Ross Sea and they may have a common source to the spherical phytoliths recovered in the COM-RAC cores.
Abundant to sparse terrestrial palynomorphs were also recovered from all COMRAC core samples examined (Askin, 1998; Fig. 5c^e ). Processing included mineral dissolution in hydrochloric and hydro£uoric acids, followed by oxidation in nitric acid and heavy liquid separation. No presumed contemporaneous palynomorphs were observed, which suggests a non-vegetated area, at least in the immediate vicinity and up-wind, upvalley source area of the glacier depositing the Mount Feather Diamicton. All recovered fossil spores and pollen were derived from erosion and recycling of Triassic sediments equivalent to the Lashly Formation (upper Victoria Group, Beacon Supergroup). Among the many diagnostic forms are Anapiculatisporites pristidentatus, Cadargasporites baculatus, Cadargasporites granulatus, Cadargasporites senectus, Craterisporites rotundus, Limbosporites denmeadii, Polycingulatisporites densatus and Striatella seebergensis. In general, the yellow^orange to orange^brown colour of the spores and pollen suggests low thermal maturation and a provenance from sediments with little to no thermal e¡ects from dolerite intrusion. Current exposures of Lashly Formation in southern Victoria Land are commonly intruded by dolerite and palynomorphs have undergone higher thermal alteration (Kyle, 1977; Kyle and Schopf, 1982) . Provenance for most of the fossil spores and pollen recovered from the Mount Feather Diamicton may be inland of the present Transantarctic Mountains, and these relatively lightcoloured Triassic palynomorphs may attest to the lack or scarcity of dolerite in that region. Alternatively, a more local source of the relatively dolerite-free sediments of the uppermost Lashly Formation is possible, but for only some of the youngest reworked Triassic assemblages. A few reworked somewhat darker specimens indicate a local origin from dolerite-intruded sediments.
The COMRAC 8 core also contained viable bacteria, including anaerobes (Wilson et al., 1998b) . From collection, cores and samples were sealed in plastic tubing and maintained at 320 ‡C to prevent contamination and renewed microbial activity in unmonitored settings. The number of bacteria varied, up to 10 2^1 0 3 g 31 by plate counts and up to 10 5 g 31 by £uorescence. Enzyme activity, also a sign of biological activity, was present in most preparations. These bacteria most likely originated from the time of glacial emplacement of the deposit and are the oldest viable bacteria discovered in Antarctica. Stroeven et al. (1996 Stroeven et al. ( , 1998 and Barrett et al. (1997) reported a decrease in microfossil content with depth. We did not observe any variation in microfossil distribution with depth, except for a single sample from 90 cm depth in COMRAC 10, which yielded a greater abundance of diatom frustules (Harwood and Rose, 1998) . Like Barrett et al. (1997) we also found the microfossils to be very rare and examination of large thin sections from two intervals of the cores (van der Meer et al., 1998) failed to locate any microfossils and hence identify the exact location of microfossils within the sedimentary framework. We have ruled out any down-hole contamination during core recovery because all the COMRAC cores were recovered from beneath the permafrost boundary. Core segments are ice-cemented with ice ¢lling any pore space and all cores were recovered frozen and without a drilling £uid.
A glacial and climatic repository
The Mount Feather Diamicton is a repository for discrete palaeoenvironmental information prior to its deposition, the glacial regime during its deposition, and post-depositional glacial and climatic episodes (Fig. 6) . The deposit on the NE £anks of Mount Feather lies within a SE facing palaeovalley and comprises a diamicton up to 40 m thick with several disconformity-bounded beds possibly representing progressive glacial in¢lling of the palaeovalley. Sediments included in the Mount Feather Diamicton originate mostly from nearby Beacon Supergroup sediments and Ferrar Dolerite rocks. Elements of the palynomorph and phytolith assemblages distributed throughout the deposit were also derived by erosion of the nearby Beacon Supergroup rocks. Sedimentary micro-and macrofabrics and micromorphology demonstrate that the Mount Feather Diamicton was deposited under a SE £owing wetbased glacier.
The sedimentology and geomorphic setting indicate that the glacier that deposited the Mount Feather Diamicton was of regional extent. However, palynomorphs of low thermal maturity, phytoliths and possibly diatoms of the Mount Feather Diamicton are not derived from the nearby Beacon Supergroup and Ferrar Dolerite rocks. They were derived from 'behind' the present Transantarctic Mountains. Present exposures of the Lashly Formation (Beacon Supergroup) yield palynomorphs of higher thermal maturity (Askin, 1998) . Spherical phytoliths, like their counterparts in McMurdo Sound cores, must have been derived from post-Beacon age strata possibly to the west, beneath the present East Antarctic ice sheet. Cenozoic marine diatoms may also originate from post-Beacon marine strata behind the Transantarctic Mountains and represent times of marine productivity in that vicinity (i.e. before the East Antarctic ice sheet formed, or during times of glacial retreat). However, their rarity in this study prevents any certain conclusion with respect to their origin or age. All these exotic particles were transported from further a¢eld and deposited along with locally derived sediment by the same SE £owing glacier.
The micromorphology of the diamiction indicates that the climate during glacial deposition was warmer than today. Especially the turbate structures, plasmic fabric, illuviation signatures, and the microfabric of sand particles (van der Meer et al., 1998; Stroeven et al., in press) reveal that the glacier was wet-based and likely operated in a subpolar climate. The near-in situ freshwater diatom assemblage in COMRAC 10 is consistent with this interpretation because it represents interglacial times during deposition of the Mount Feather Diamicton. Where exposed, the surface and immediate subsurface ( 6 0.5 m) of the Mount Feather Diamicton are dry and often protected by a salt-cemented crust resulting from long exposure to a dry environment. Glacial grooves and striae from a subsequent glacial event also mark the diamicton surface. To the west the diamicton surface is blanketed by a dolerite-rich ice-supported glacial lag deposit that thickens westward to s 2 m (Fig. 4b) . Within this lag, ice contains sediment¢lled pipes and conduits indicating active melting inside the basal layer of the glacier (Fig. 4h) . A prior study (Barrett et al., 1997 ) recovered a much higher concentration of small, predominantly fresh-water diatoms at the surface of the Mount Feather Diamicton, within the near-subsurface (above the permafrost boundary), and on nearby surfaces. This demonstrates that the dry-subsurface layer of the Mount Feather Diamicton is acting as a trap for aeolian transported particles and possibly also meteorite ejecta (Gersonde et al., 1997) in the subsequent dry climate.
Conclusions
The Mount Feather Diamicton (Wilson and Barron, 1998 ) is de¢ned as a separate formation of the Sirius Group using ¢eld observations, stratigraphic coring and analysis of core samples. It is solely a subglacial facies, deposited by a wetbased glacier, and now crops out at much higher elevation than other strati¢ed Sirius Group strata reported from the Beardmore Glacier and Reedy Glacier areas (Webb et al., 1996; Wilson et al., 1998c) , which contain glacilacustrine, glaci£uvial and glacimarine as well as subglacial facies. The Mount Feather Diamicton records glacio-climatic information from the time of deposition, information about the environment prior to its deposition (from enclosed exotic clasts), and information about climatic conditions since deposition from periglacial drying and in¢lling of its surface layer above the permafrost boundary (Fig. 6) . It also contains abundant ice that ¢lls pore spaces and occurs as discrete horizons, which suggests stability and continued cold of the deposit since deposition despite its surface runnelling.
Most of the sediment comprising the Mount Feather Diamicton was derived locally. However, distinct palynomorph, phytolith and diatom assemblages demonstrate a more distal origin for a small exotic component of the deposit. Diatoms are distributed throughout the deposit but they are very rare and their occurrence is patchy. Surface assemblages may have been derived from aeolian processes. Marine diatoms recovered at depth in the deposit may have been derived from beneath the East Antarctic ice sheet and transported by glacial processes, but their occurrence is too rare to allow any de¢nitive conclusion. With greater abundances, it may be possible to use the characteristics of the diatom assemblages to identify and constrain the input from each of these distinct sources.
The best age estimate for the Mount Feather Diamicton comes from the near-in situ non-marine diatom assemblage from 90 cm depth in COMRAC 10. This assemblage is excellently preserved and dominated by Anomoeoneis costata but also contains Stephanodiscus sp., which is a form known only from the Late Miocene^Present. This suggests that more temperate climatic conditions persisted in the region of Mount Feather until at least the Late Miocene, which is at odds with interpretations of the geomorphology of nearby regions.
